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AumY) ^ detector for detecting taming in a data flow 

with^a bit-time, and with a coding that provides at a 
beginning of the bit-time no transition, or a transition of a 
first type, or a transition of a second type, and provides in 
a middle of the bit-time no transitaon, or the transition of 
the first type, the detector compi^sing: 

a first circuit for generating four local timing 
signals each having a period substantially equal to the bit- 
time, the four local timing signals being out of phase with 
one another by 1/4 period; and 

a second circuit for/ sampling the four local timing 
signals upon each transition ®f the first type in the data 
flow, and for determining based upon sampling whether two of 
the four local timing signalUs forming a pair of reference 
signals that are out of phase by }^ period are advanced or 
delayed relative to the timing of the data flow, and for 
controlling said first circuit to delay or advance the four 
local timing signals baserd upon the pair of reference signals 



A detector /according to Claim wherein the 
coding comprises a coded mark inversion coding. 
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detector according to Claim ^ wherein said 
second circuit comprd/ses : 

a sampling/ circuit ; and 
a decoding circuit connected to said sampling 
circuit for decoding the sampled four local timing signals, 
and connected to said first circuit for control thereof. 
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A detector according to Cyaim wherein said 
sampling circuit comprises four bistahae elements, each 
bistable element being associated with a respective timing 
signal and being clocked by the transitions of the first type 
in the data flow; and wherein said decoding circuit comprises 
a logic circuit connected to respeotive outputs of said four 
bistable elements for determining whether the pair of 
reference signals are advanced or /delayed relative to the 
timing of the data flow. 

(i- / '3 

A detector according to Claim ^ , wherein each 
one of said bistable elements qprnprises a D-type flip-flop; 
and wherein said logic circuit / comprises a pair of AND gates 
connected to the outputs of said four bistable elements, a NOR 
gate connected to respective outputs of said pair of AND 
gates, and an INVERTER connected to an output of said NOR 
gate . 

/ 

1^. A detector according to Claim ^ , wherein a 
first one of said pair of AND gates is connected to two of 
said four bistable elemenns for receiving as inputs the two of 
the four local timing signals forming the pair of reference 
signals, and a second one of said pair of AND gates is 
connected to a remaining/ two of said four bistable elements 
for receiving as inputs /logic complements of the remaining two 
timing signals. 



A detector for detecting timing in a data flow 



comprising 
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a first circuit for generating four local timing 
signals each having a period substantially equal to a bit-time 
of the data flow, the four local timing signals being out of 
phase with one another by 1/4 period/ and 

a second circuit for deterrnining based upon a 
sampling of the four local timing signals whether two of the 
four local timing signals forming a pair of reference signals 
that are out of phase by M period pre advanced or delayed 
relative to the timing of the data flow, and for controlling 
said first circuit to delay or advance the four local timing 
signals based upon the pair of r^eference signals. 



/t /. 

. A detector according to Claim ir2, wherein the 



data flow comprises coding for/ providing at a beginning of the 
bit-time no transition, or the transition of a first type, or 
a transition of a second type/, and providing in a middle of 
the bit-time no transition, or the transition of the first 
type . 

y 1^ 

, A detector according to Claim Trl , wherein the 
coding comprises a coded mark inversion coding. 

/ ^ 

A detector /according to Claim -^2 , wherein said 
second circuit comprises: 

a sampling circuit for sampling the four local 
timing signals upon ea^h transition of the first type in the 
data flow; and 

a decoding /:ircuit connected to said sampling 
circuit for decoding/the sampled four local timing signals, 
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^3f€ . A detector according to Claim wherein said 

sampling circuit comprises four bistable elements, each 
bistable element being associated with a respective timing 
signal and being clocked by the transitions of the first type 
in the data flow; and wherein said decoding circuit comprises 
a logic circuit connected to respecnive outputs of said four 
bistable elements for determining wnether the pair of 
reference signals are advanced or Relayed relative to the 
timing of the data flow. 



1 'Z^ 

. A detector according to Claim '^JST, wherein each 



one of said bistable elements comprises a D-type flip-flop; 
and wherein said logic circuit /comprises a pair of AND gates 
connected to the outputs of sa/Ld four bistable elements, a NOR 
gate connected to respective outputs of said pair of AND 
gates, and an INVERTER connected to an output of said NOR 



gate , 



, A detector according to Claim wherein a 



first one of said pair of AND gates is connected to two of 
said four bistable elements for receiving as inputs the two of 
the four local timing signals forming the pair of reference 
signals, and a second one/ of said pair of AND gates is 
connected to a remaining /two of said four bistable elements 
for receiving as inputs /logic complements of the remaining two 
timing signals. 

>6r. A data transmission network comprising: 
a processing circuit for processing data; 
a transmission medium; and 
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an interface circuit connected between said 
processing circuit and said transmission piedium for 
interfacing a data flow therebetween, said interface circuit 
comprising a detector for detecting timo^'ng in the data flow, 
said detector comprising / 

a first circuit for generating four local 
timing signals each having ^ period substantially 
equal to a bit -time of the ydata flow, the four local 
timing signals being out o^ phase with one another 
by 1/4 period, and 

a second circuit fo:^ determining based upon a 
sampling of the four looal timing signals whether 
two of the four local tyLming signals forming a pair 
of reference signals tmat are out of phase by 3^ 
period are advanced oid delayed relative to the 
timing of the data f Low, and for controlling said 
first circuit to delay or advance the four local 
timing signals base^ upon the pair of reference 
signals . 



data transnmssion network according to Claim 
wherein the data flow comprises coding for providing at a 
beginning of the bit-time /no transition, or the transition of 
a first type, or a transition of a second type, and providing 
in a middle of the bit-tylme no transition, or the transition 
of the first type. 

Ql A data t^ransmission network according to Claim 

^^^^2l5^ wherein the coding comprises a coded mark inversion 
coding . 
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2fz . A data transmission network according to Claim 
^^],.9<^f urther comprising a remote interface ci/'rcuit connected to 
said transmission medium for receiving the yaata flow from said 
interface unit and for transmitting the da/ta flow to said 
interface circuit . 

4 

2o . A data transmission networ^ according to Claim 
1,J9^ wherein said processing circuit and /said interface circuit 
conform to a synchronous digital hierai/chy standard. 

^0 A data transmission network according to Claim 

wherein said second circuit compr/ises: 

a sampling circuit for sampling the four local 
timing signals upon each transition /of the first type in the 
data flow; and / 

a decoding circuit connected to said sampling 
circuit for decoding the sampled Jour local timing signals. 

# / 

AC . A data transmissiom network according to Claim 

2 4^^^ ^^ herein said sampling circuit comprises four bistable 
elements, each bistable element^being associated with a 
respective timing signal and being clocked by the transitions 
of the first type in the data /flow; and wherein said decoding 
circuit comprises a logic circuit connected to respective 
outputs of said four bistable^ elements for determining whether 
the pair of reference signal^ are advanced or delayed relative 
to the timing of the data flow. 

^ I 

jOia^ 2^ A data transmission network according to Claim 

,y^s\ wherein each one of s4id bistable elements comprises a D- 
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type flip-flop; and wherein said logic circuit comprises a 
pair of AND gates connected to the output/s of said four 
bistable elements, a NOR gate connected to respective outputs 
of said pair of AND gates, and an INVER'^ER connected to an 
output of said NOR gate . 



J^^. A data transmission network according to Claim 
wherein a first one of said pair of AND gates is connected 
to two of said four bistable elements for receiving as inputs 
the two of the four local timing sigrials forming the pair of 
reference signals, and a second one/ of said pair of AND gates 
is connected to a remaining two of /said four bistable elements 
for receiving as inputs logic comp/lements of the remaining two 
timing signals 

A method for detecyting timing in a data flow 

comprising : 

generating four locals timing signals each having a 
period substantially equal to ya bit-time of the data flow, the 
four local timing signals bei/ig out of phase with one another 
by 1/4 period; 

sampling the four /Local timing signals upon each 
transition of a first type An the data flow; 

determining basea upon the sampling whether two of 
the four local timing signals forming a pair of reference 
signals that are out of dhase by 3^ period are advanced or 
delayed relative to the iciming of the data flow; and 

delaying or advancing the four local timing signals 
based upon the pair of /reference signals. 
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Zgr. A detector according to ©laim ^0^, wherein the 
data flow comprises coding for providdmg at a beginning of the 
bit-time no transition, or the transition of the first type, 
or a transition of a second type, and providing in a middle of 
the bit-time no transition, or the t/transition of the first 
type. 

^ I 4 

/SQ . A detector according/ to Claim wherein the 

coding comprises a coded mark inversion coding. 

^ I ^ 

. A detector accorddyhg to Claim 2^, wherein after 
the sampling of the four local ciming signals the method 
further comprises decoding the/ sampled four local timing 
signals . 

3^ / ^ 

. A detector according to Claim ^3<L, wherein the 
sampling is performed by a sampling circuit comprising four 
bistable elements, each bistable element being associated with 
a respective timing signal/ and being clocked by the 
transitions of the first /ype in the data flow; and wherein 
the decoding is performed using a logic circuit connected to 
respective outputs of tne four bistable elements for 
determining whether theV pair of reference signals are advanced 
or delayed relative to^ the timing of the data flow. 

>3 . A detector according to Claim ^^^S''; wherein a 
first one of said pap.r of AND gates is connected to two of the 
four bistable elements for receiving as inputs the two of the 
four local timing signals forming the pair of reference 
signals, and a sedond one of said pair of AND gates is 
connected to a remaining two of said four bistable elements 

/ 

10 



